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FOREWORD

n its report, Building Communities, the Commission on the Future of

Community Colleges notes that *‘the challenge of technology in support
of teaching will grow even more intense’ in the 21st Century and recom-
mends "'that every community college develop a campuswide plan for
the use of technology, one in which educational and administrative appli-
cations can be integrated.”

This monograph, Cutting Edge Technologies in Community Colleges,
will make a significant contribution to the achievement of that goal. Its
content represents a carefully crafted balance between case studies of cur-
rent uses of technology and exciting glimpses of the future. The authors
represent a mix of forward-thinking practitioners whose institutions are
making the very best use of current technology and futurists, educators,
and industnalists whose ideas, plans, and projections will help lead the
way for American higher education into the 21st century.

AACJC is deeply indebted to Control Data Corporation for its generous
support of this monograph, to Bernard Luskin, president of American Inter-
active Media, Inc., for its concept, to Ervin Harlacher, professor of higher
education at the Pepperdine University Graduate School of Education and
Psychology, and to Andrea Spirtos, Pepperdine doctoral student, for
organizing and developing the monograph, and to the authors for their
valuable contributions to the continued improvement of America’s com-
munity, technical, and junior colleges.

Finally, appreciation must be extended to COMBASE, a cooperative
for the advancement of community-based postsecondary education, for
inviting several of the monograph authors to present their papers at its
fall 1987 conference on “‘Cutting Edge Technologies.”

James F. Gollattscheck

Executive Vice President

American Association of Community and
Junior Colleges

Washington, D.C.
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PREFACE

ducators are confronted with the emergence of a new era. the infor-

mation age. Moving from a post-industrial, *“traditional” mode to a
technological modality is both time-consuming and costly. In addition,
there are many factors to be considered, including changes in the job mar-
ket, malleable ethics, and a growing need for an educational environment
responsive to the lifespan learner.

Another problem is the role of the community college at the close
of the 20th century. Twenty-six years ago, there were approximately 678
community colleges serving 500,000 students. Today, there are at least
1,200 community colleges serving 5,000,000 students (Leslie 1986). The
increase in the number of students, at least in part, is due to the adult life-
long learner returning to the community college environment.

The National Center for Education Statistics studies indicate that by
the year 2000, the population of the United St.tes will be dominated by
persons in their middle years. between the ages of thirty and forty-four,
with the rising curve of persons between forty-five and sixty-four years
of age (Cross, 1981, p. 4). The average American now has three careers
during his worklife (McCabe, 1981, p. 22).

The fact that adult education spans more than fifty years (Cross, 1981,
p. 9) will have a tremendous impact on community, technical, and junior
colleges. The number of adults thirty-five years and ulder who are enrolled
in college programs increased by 66 percent between 1972 and 1978
(Cross, 1981, p. 37).

As the population of the community college changes, so do the goals
of the student. Adults returning to education need immediate knowledge
to solve day-to-day problems of living (Griffin, 1983, p. 41). The adult
learners are responding to a function of their profession and its prescrip-
tions. They must form strategies to maximize their flexibility (Griffin, 1983,
p. 76). Education for the adult learner is less a factor of curriculum than
it is a relationship between needs-meeting and professionalism.

Diversity, accessibility, transferability, and accountability are essen-
tial ingredients of a truly comprehensive system of education, but never
more so than when considering the adult learner. It is projected that by
1990, most adults will work a thirty-two-hour week (Cetron, 1986, p. 14).
When not at work, many will be in preparation for their next job, upgrad-
ing their current skills, or retraining for a new job market. Many commu-
nity colleges may be open twenty-four hours a day, acting as training
centers from 4:00 p.m. to midnight (Cetron, 1986, p. 14). In short, the
academic community must be more accessible to the needs of .he new -
age student in order to cope with the mixture of needs, abilitics, back-
grounds, schedules, and commitment levels.

Ric
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The ne'w age, unlike the industrial era, which was characterized by
humankind’s drive to control things, is driven by a dramatic increase in
the availability and complexity of information. The new-age information
society does not replace that which went before, it transforms. Informa-
tion is fungible (freely interchangeable), expandable, substitutable, trans-
portable, diffusible, and most important, not resource-hungry (Cleveland,
1985, p. 16).

If our nation is to remain competitive in the world marketplace, a
greater emphasis on high-tech education 1s needed. This requires not only
the dissemination of information, but also the training and retraining of
individuals in an ever-changing arena of techno-literacy (Cetron, 1986).
In order to realistically fulfill this goal and tc consolidate thz retraining
process with the ongoing needs of business, the community college may
be forced to operate on an around-the-clock schedule.

While the initial capital investment may appear to be prohibitive for
educational institutions, the benefits far outweigh the costs, as exhibited
in the following chapters. The use of televisiorn, computers, video discs,
interactive video tapes, satellite dishes, teleconferencing, and other high
technology methodologies will be discussed. Cutting edge technology
requires cutting edge educational technique. The community college must
become the razor.

People who do not educate and continue to re-educate themselves
to participate in the new knowledge environment will be the peasants of
the information society (Cleveland, 1985, p. 21).

Andrea Spirtos

Assistant Editor and Doctoral Student
Pepperdine University

Culver City, California

References

Cetron, Marvin J., Soriano, Barbara, and Gayle, Margaret, '‘Forecasting
American Education” Educational Digest 51 (March 1986): 14-17.
Cleveland, Harlan, “‘Educating the Information Society” Change 17 (July/

August 1985): 12-21.

Cross, K. Patricia, Adults as Learners. Increasing Participation and
Facilitating Learning (San Francisco. Jossey-Bass Publishers), 1981.
Griffin, Colin, Curriculum Theory in Adult and Lifelong Learning (Lon-

don: Croom Helm), 1983.
Leslie, judith, W. et al., Computers Serving Students. The Community Col-
lege Way, CAUSE Monograph Series, CAUSE Publications, 1986.
McCabe, Robert H., et al.,, Technology & Education: Policy, Implemen-
tation, and Evaluation™ National Conference on Technology and Edu-
cation (January 26-28, 1981), p. 22.

9

viii




PART I:
THE CHALLENGE
? OF THE FUTURE

10




E

EDUCATION AND CURRICULUM FUTURES:
IMPACTS FROM TECHNOLOGICAL
ADVANCES AND GLOBAL TRENDS

By Earl C. Joscph

his chapter is abcut the future—the future of cutting edge technoio-

gics. It will highlight some developing technological trends, emerging
issues, and possible breakthroughs and forecasts that affect the short and
long-range futures of community colleges.

The cutting edge of current and forecasted future advances in tech-
nology continucs to offer community colleges new. opportunities in i,
high-tech information age. Changing world conditions in the new glubal
economy will continue tu have an wnpact on the United States, compelling
education to change in ways that meet the chalienges pused by this new
era. These developments are acceleraing and will force major curniculum
changes, altering the way education is delivered in the future.

The emergence of artificially intelligent expert systeins technology
portends radical changes in what is meant by education and in its delivery
and schools, including community colleges. That is, expert sy stems will
alter education more shan any technology has in the past.

The Information Age Futures

While the final shape of the emerging global future has not solidi-
fied, much can be forecasted about its probable character. Certainly a part
of the future will be much like i is today. Much of the future will have
evolved from our current state, but will be largely unrecognizable in
today’s terms. Additionally, another part of the future will result from
revolutionary developments and breakthroughs unknown today. Of
course the farther we forecast into the future the more the latter cases
will be the norm.

The United States entered the information age in the late 19505 when,
percentage-wise, there were more people working at informauon related
jobs than at factory jobs. However, the educational system has not yet
caught up—the primary curriculum is still pegged to the needs of an indus
trial era. Today the primary task of most.workers (over 70 percent) is to
collect, store, process, receive, and disseminate information. But no cduca-
tional institution—whether elementary, high school, or college -requires
that students take a mandatory course in thinking, the primary skill needed

ERIC 11
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in handling information. Our society is an information driven society -
politically, socially, culturally, and economically. Thercfore, citizens
should consider it a criminal offense that our schools are not preparing
students in the key skl area needea for the * new™ information eri. Fore-
casts indicate thai before the 1990s are concluded, well over 90 percent
of the United States population will be working at information-intense
jobs,

The cutting edge of compr 2rized information technologies—inclug-
ing office automuation, expert systems, computer assisted design, computer
assisted maaufacturing, computer assisted engineering, computerized
numerical control, word prucessing and text editing, spread sheets, and
many others—are but the tip of the iceberg of the new information age.
These technologies ar. transforming jobs, businesses, financial institutions,
factories, offices, government, and science. They are just beginning their
impact on education. They have entered the classroom. They will soon
alter the way education will be delivered. They are powerful tools for
anplifying the student’s learning, the teacher's teaching, and the services
of school administrators and staff.

Since information and knowledge are the *‘economic engines of
growth,” it is useful to investigate the rate of information and know ledge
growth. Back at the turn of the century, in the year 1900, the production
rate for new know ledge creation was doubling the amount of new knowl
edge worldwide every fifty years. This estimate was derived from count-
ing the number of patents issued by governments and by analyzing the
number of scientific and technical papers published. Knowledge now dou-
bles every five years, according to Alvin Toffler (1980) in his book The
Third Wave, and we dlmost double the amount of information in use
yearly.

This is a lot of new knowledge creation. It means that in the next
five years society could match the total am sunt of knowledge that it has
produced from its beginning! Some basic things happen whien this know -
edge is applied. First, it causes change. Since we are accelerating the rate
of knowledge production, we are also accelerating change. Second, the
application of new knowiedge allows us to do what we have been doing
more cfficiently, with less input of capital, energy, materials and labor,
Thus, there is no doubt that when we apply new knowledge, one major
result is to displace people from jobs. Third, new knowledge provides
socicty with the means to do some things that were impossible to do in
the past because we didn't know how, when new knowledge is zpplied
for this purposc new jobs are created. At the rate society is producing new
knowledge, there should be no lack of jobs for the future —if that knowl
edge is applied to do new things.

The information age is transforming society into a “high-wage econ-
omy" requiring education, and especially community colleges, to raise
their sights from preparing students for a low wage economy toward
preparing students to enter this new high-wage economic age.

12
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High-Terh Age Futures

There are about fifteen high-tech areas of the economy. Among them
are computers, office equipment, telecommunications, medical technology,
tools and instruments, robots, bio-genetics, space and aerospace, ele ctronic
components, €xotic materials, and factory automation equipment. This area
of the economy has historically grown rapidly, almost twice as fast as the
rest of the economy, but on an up-and-down trajectory. Today the high-
tech portion of the economy amounts to about 20 percent, but since it is
growing faster, it should represent about 30 to 35 percent in ten years.

As such, it has become society’s most important area for new job cre-
ation. Thus, community colleges must learn to do a better job in preparing
students for this job market—and to use cutting edge high-tech in the
educational delivery process.

Computer Age Futures

The computer has gone through many advances and changes since the
early 1950s. Sizewise, the computer has changed from roomfuls of equip-
ment to desktops, soon portables will be common. The cost has tumbled
from about 4 million dollars per box to thousands, and soon computers
costing a fexv tens of dollars will be inore capaole than those costing over
a million today. Once, interface access was only through a human program-
mer and operator; now computers have become end-user friendly and soon
intelligent systems will be the norm. Software was once limited, n. v there
are lots of alternatives for a growing list of application areas with many
expert systems beginning to hit the scene. Hardware was centralized in com-
puter rooms; now it is being distributed with much of it being networked
through communication systems providing easy access. Memory was very
limited and costly. Now most computers have lots of memory at low cost
and greater amounts will be available svon at very inexpensive prices. Com-
puter input (access), once effected via impossible-to-read manual tapes and
cards, is now facilitated by user-friendly screens and keyboards. Around
the corner are speech discourse systems and source data automated Cap-
ture systems. In the past only the big institution could afford computers,
now they are common in the small businesses and in a growing number
of schools. Soon almost everyone will be able to afford them.

With this much change in only three and a half decades, the impact
of computers on society has been great. Now they are poised to fantasti-
cally affect education within the next decade.

Robot Age Futures

The robots are coming—even in education. Robots in factories work
cheaper and produce consistently higher quality work than humans do
on some jobs. Robots are becoming smarter and more intelligent and, as

13
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they do so, they cost less (work even cheaper). People, on the other hand,
expect and deserve higher pay as soon as they become more educated
and experienced. Since society is driven by economic considerations,
smarter and more intelligent robots must take over more complex jobs
from humans in the future. Humans will need to stay ahead of robot capa-
bilities in the furure and move into jobs that robots can’t handle. This
means that community colleges will be needed more in the future—to
retrain the vast numbers of people to be displaced by robots.

Already robots are designed and tested for applications outside of fac-
tories. Soon the cutting edge of robots will include smart and intelligent
ones for use in schools, homes, hospitals, offices, restaurants, grocery and
department stores, repair shops, and for many other applications. Imagine
robot teacher and administrator aides in the not-too-distant future in com-
munity colleges!

Electronic Information Age Futures

Videoconferencing, computer conferencing, electronic or computer
bulletin boards, computer mail, information utilities, compact discs, video
disc and video cassette libraries, smart telephones, fiber optic communi-
cation highways, desktop publishing, portable computers and televisions,
knowledge-based systems, and discoursing hardware are the cutting edge
of electronic information technology. Each in its own unique way presents
new opportunities for community colleges. In a recent study conducted
oy this writer for the United Sates Office of Technology Assessment, over
2,000 electronic information technologies were identified! Most are on
an explosive growth path which will make obsolete most traditional modes
of information handling and information transmission processes—
especially for education.

Bio-Engineering Era Futures

For almost thirty years our society has been able to read the *“pro-
gram of life,”” DNA, and for nearly the last fifteen years it has been able
to intervene by cutting and splicing it. This gives us the ability to alter,
redesign, and repair all forms of life and to create new life or species. Soon
we will have the capacity to produce even more superior human life.
Shouldn’t every student leave school with knowledge in this increasingly
important area? Why? Because they and their loved ones will be radically
impacted by this new science. This means that the future community col-
lege must provide access for all students to the cutting edge bio-engineering
technologies so that they will know what they are capable of.

Global Economy Age Futures

We have become an interconnected world relative to the economy,
and this means that all students need to be literate about international

6 | 14
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economics. Here agair the cutting edge technologies of computer net-
works, coupled with global economy simulation software, would facili-
tate students’ learning about this important area. Since the United States
is so unprepared educationally for this era, Japan and other countries are
having a seriously negative impact, a trend we don't want to continue.
To reverse this trend will require a much bigger role from education.

Today our country has more goods flowing over the Pacific Ocean
than the Atlantic—therefore, we have entered the Pacific age. This means
that from here on out and for a long time to come the United States will
be increasingly affected by trade with the Pacific Rim nations. Commu-
nity colleges need to teach more foreign languages and cultures—especially
as they relate to the Pacific Rim nations—if the United States is expected |
to cope in such a future. Many more U.S. citizens need to read the jour- |
nals, written in their respective languages, from these countries. The cut- |
ting edge electronic information technologies of personal computers,
networks, software, data bases, automated language translation, foreign
language and cultural history training compact discs, automated readers
and scanncrs, (and the like) can greatly help studeats and teachers in this
task of keeping abreast and ahead of developments coming from these
other nations.

Medical Revolution Era Futures

Since the turn of this century medical advances have nearly doubled
the average life expectancy. This means we have more careers through-
out our lives. The baby boomers are swelling the ranks of the middle-aged
and will someday place a population bulge in the ranks of the elderly.
These adults will increasingly need community colleges, which will have
to deliver education along much greater economies of scale. The use of
cutting edge technologies must be sped up to increase the productivity
of education. That is, the older society becomes, the longer our lives, the
more education is needed.

Education for the Futures

From the foregoing it should now be obvious that each of us needs
to be schooled with the abilitics, skills, techniques, methods, processes,
philosophies, and knowledge needed to understand emerging trends and
issues. This is especially important as change comes ever faster, each
individual needs to be skilled in futures studies (anticipatory sciences). Such
skills enable individuals to better use computers and to answer the "'what
if”’ type questions that the future poses for our society.

Technology Trends and Some Future Forecasted Impacts

The basic cutting edge technolegy “engine of change™ is the “‘more-
for-less’ techno-eccnomic equation. As each technology advances, this

ERIC 15
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equation allows or forces a trend curve into the future, creating more intel-
ligent and capable systems for less cost. This ““more-for-less” equation also
spawns more competition—clones, plug compatibles, and new generations
of competing systems—which forces the industry to respond with
advanced changes to their systems in order to meet their competitors’
thrusts. As a result, wave after wave of improved products and services
come faster and faster.

The cutting edge of technology will thus continue to change, result-
ing in (1) drastic cost reductions, but on a roller-coaster pricing path, (2)
dramatic performance improvement and an explosive functionality
growth; (3) higher efficiency and quality, (4) rapid public acceptability and
auendant deep educational, social, and economic impacts, (5) fantastic
developments in user-friendly systems, and (6) a rapid growth in new busi-
ness opportunities.

Emerging Issues

For community colleges these technological forces of change provide
both opportunities and problems. How will the colleges keep up-to-date
hardware in their classrooms, labs, and offices if technologies change and
advance rapidly? How can teachers be kept up-to-date?—only through the
use of newer and'newer user-friendly technology. Where will colieges find
the funds?—perhaps in a major way only by using these modern technol-
ogies to raise their productivity. For example, the typical Japanese class-
room has twice as many students per educator, but Japanese students do
significantly better than those in the United States on IQ tests. This tells
us that cutting edge technology for community colleges can be advanta-
geously used for amplifying learning and reducing costs so that funds can
be released to improve education.

Of course there are many other emerging iscues and forces-of-change
that community colleges will face in the future. What part of education
should be performed in the classroom, and what proportion should be
delivered via “real-time” educational technology outside of the classroom?
What is the basic curriculum for the information age—what must a stu-
dent learn to be consiuered educated in the information age? What is the
future role of commr.unity colleges? Is it different for different regions?

Fossible Breakthroughs

There are many “what if’”* possible breakthroughs, *‘trump cards,”
that may become technically and economically feasible, thus taking over
as the norm.

For example, one such trump card assumes a future of very user-
friendly portable personal computers with several compact discs. These
systems are also capable of speech discourse (speech recognition and
speech output backed up with “intelligence’") and have access to a2 wide
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variety of knowledge bases (access to almost the totality of society’s
amassed knowledge). Let’s call this a “current awareness system.” Assume
further that it takes the initiative (without waiting for the user to call it
into action) by sensing the user’s needs (and if it doesn’t understand the
sensory information it gets, it asks questions). Additionally, when it under-
stands how it can be of assistance to its user, it dips into its knowledge
base, or the network’s knowledge utility service, to obtain the knowledge
needed by its user. Then it makes the user aware of the knowledge by
offering advice. Of course, the design of such a system is critical, or else
it will end up being a nag and lapse into disuse.

Such a system is now feasible for future development. When it is in
common use, what then will be the role of the community colleges? There
is little doubt that there will be a role; however, one thing is sure: it will
be very different than today.

Assuming the existence of either expert systems or highly integrated
current awareness systems in the future, the more basic question becomes
“what is the role of humans in such a future?”" If we further assume that
these systems are designed and used as tools to amplify humans, then the
answer to both of these questions is straightforward—there is a definite
and growing role.

Why? Wher such systems are used as an advice-giving consultive tool,
then the human has access to all the knowledge that the tool has plus the
additional information in one's head. The combination creates a synergy,
affording the human access to more knowledge than the machine. This
means humans will always be needed over and above a machine society
and that they will always be more capable! For some jobs, however, the
machine will be sufficient. Therefore, in such a future, there is only one
answer for humans. to stay ahead of machines. It is education, but not
just any old education, that will allow this to happen. An educational sys-
tem is needed that is specifically designed for such an age.

Implied Community College Alternative Futures

The cutting edge of personal computers and networks has put soci-
ety into a2 world of distributed systems. They are forcing business, govern-
ment, and society at large to decentralize. In addition, adults are often being
displaced from their jobs. This adds up to the growing need for more com-
munity colleges—if they focus on recareering, and not simply initial job
training.

As computer networks grow in massive use, with very low cost per-
sonal computers, television graphics, compact disc memory and lots of
educational software, an alternative will exist for students—especially
older students. They will be able to use their portable networked per-
sonal computers as ‘‘real-time educators” instead of going to a physical
or rooted school building. Will this happen? You can bet on it—in fact
it’s starting!

RIC _ 17

Aruitoxt provided by Eic:




s CUTTING EDGE TECHNOLOGIES »

Longer-Range Futures for Community Colleges

|
\
\
| There is a great need for each of us to have a great deal more educa-
} tion than we have. Someday, perhaps sooner than later, our society will
| recognize that 2 high school education is not nearly enough education.
i Perhaps it will become mandatory for everyone to re-enter formalized edu-
| cation throughout one’s life. When this happens, community colleges will
| need to rapidly expand their system, role, curriculum, and sites.
However, on the other side of the cutting edge technological advances
are the strides now being made with expert systems. There is little doubt
about their ability to raise the productivity of human experts and profes-
sionals. This means that professionals will be deskilled when society mas-
sively applies expert systems. That is, if there is x amount of work to be
done which today would take y professionals to do it, future expert sys-
tems will make it possible to undertake the same amount of work with
considerably fewer than y professionals. Fortunately, as new knowledge
increases, new jobs are created that require many more professionals.
This deskilling of the professional creates a number of problems. The
firstis the problem of job displacement, which requires professionals who
are displaced 1o retrain. This trend puts the pressure on community col-
leges to provide a curriculum to meet this challenge. The second prob-
lem is the one of new jobs Society is speeding up its production of new
knowledge fast enough so that enough new jobs could be made to keep
well ahead of the displacement problem, if our institutions (public or pri-
vate, business, education, government, etc.) change fast enough to allow
the new jobs a place in their ranks. If they do not, then most of our new
knowledge will go into doing things more efficiently, causing most job
displacement. In order to compete economically, we will be forced to cre-
ate new jobs in expert systems, genetic engineering, and m.any other tech-
nologies which, in turn, will require transitions in community colleges
t0 meet the challenges posed. If this doesn’t happen, the United States
will slide down the ranks of the developed nations and become, even
before the year 2000, a third world, third-rate nation.

Conclusion

Forecasting is a discipline which considers fundamental questions
about possible futures in such a way that no matter w hat alternative futures
are forecasted, one can give compellng reasons or grounds for the likely
occurrence of what could happen, not predictions for what will happen.
The fundamental philosophical questions of what educational futures are
possible are linked to such questions as. What futures should we design
and implement? What technologies should we use to deliver education
in the future? But before we can answer these questions, we must first
answer the question. What is the role of education in and for the future?
Once we answer this question, then we have a method for determining
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which technologies we should design and use in the future community
college. In this chapter, these questions were largely ignored. Instead some
future directions, together with some of their expected impacts, were
covered as needed background information.

The idea that there is a single firm, unchanging, and absolute future
is alien to futurists. In reality, there are many possible alternative futures.
Our problem is to choose and design the “best”” ones. Accordingly, the
basis for discovering possible futures lies not in isolated forecasts, but in
a research and development program for designing alternative futures.
There is only one answer for a brighter tomorrow. education. But in order
to add all of the things suggested in the foregoing, to find the means (people
and dollars) to do so, we must use technology to raise the productivity
of educational institutions. elsewise we will never be able to afford the
education we need.

Reference
Toffler, Alvin, The Third Wave (New York, NY. William Morrow), 1980.

Earl C. Joseph is a futurist and president of Anticipatory Sciences, Inc.,
St. Paul, Minnesota.

o 19 11
ERIC

Aruitoxt provided by Eic:




THE SOCIOLOGICAL IMPLICATIONS
OF THE NEW TECHNOLOGY

By Bernard G. Kirsch

here is a myth in our society that if it is new, it must be good. Accord-

ingly, negative impact of the use of new technology on environment,
privacy, morality, cultures, and traditions has not, until recently, been con-
sidered with the result that much damage has been done to the human
condition. The emphasis on quantity of life rather than on quality of life
has been a major thrust of technology and so-called modern
“advancement.”

Many issues will not go away and have become increasingly impor-
tant as more and more sophisticated technology comes on the scene. The
areas of energy, communication and computer use, genetic experimenta-
tion, and pollution have been proliferating at a geometric rate. The con-
cept of progress, however, is now being challenged with talk of limited
growth and questions about whether material progress is really the way
of salvation. The challenge comes from many scientists and economists,
among others.

Advancing technology has intensified an ancient problem. the unin-
tended consequences of our actions. As technology becomes more power-
ful, its unintended consequences become more numerous and more
important. The hidden effects of technology and the application of tech-
nology weigh heavily on the value of new ‘‘advancements.”

Most articles on the future of technology do not discuss policy affect-
ing life-style and human implications. This is gradually changing as the
effects of new technologies become more and more apparent.

If we look at the changes in human relations carried by technological
advances, we can see similar changes taking place. They may not always
be reflected in policy decisions, but many decisions regarding education
and social services, for example, are a result of technological changes.

Willis Harman (1979) has said that ““we find that we came through
this p<riod of centuries during which our technology and modernization
trend brought us many things, but we also have a counterpart which has
a negative cast.”” He continued, *‘Special implications of this moderniza-
tion have brought us new forms of scarcity such as fresh air, fresh water
and physical resources.”

These scarcities have also caused threats to health, a disruption of
natural balances, and the dominance of large institutions over individuals.
The increasingly autonomous characier of economic and technological
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institutions threatens democracy as they take on global status without the
concomitant responsibilities to the citizens of the world.

As these technological changes affect our daily lives, rarely do we take
the time to analyze their impact on the human and community structure
or the serious dilemmas fo1 individuals needing to make ethical choices
where technological development and human values collide.

Let us now examine one issue and look at its implications as it
develops. The “information-oriented” society, as far as one can imagine
it today, will be more sophisticated and technologically advanced, more
‘integrated, and more complex than any of the societies we know today

. in Japan, North America, and Western Europe. The information society
: is also beginning to spread throughout Southeast Asia, Africa, and Latin
America.

In an information society, inter-relationships and interdependencies
among various classes, groups, and segments of society will be more
numerous; so much so, that it will be increasingly difficult for society to
maintain a democratic character and internal equilibrium.

Tomorrow, it will be within the reach of a determined minority to
dominate the system by seizing control of information mechanisms.
Remember the old piece of wisdom that information is power. The issue
of information “*haves” and "*have-nots™ has become explosive, not only '
at national levels, but also at global levels.

Communications technology's influence on society is not new. The
telegraph, the telephone, the radio, and the Gutenberg Press all triggered
major changes to society and cultures. The new technologies and develop-
ments have led to similar confrontations, but on an even greater and more
complex scale. For example, the issue of computer development and its
implications are vast and critical. There have been advances in the pro-
tection of privacy through specific legislative acts, but still greater assur-
ances are needed. There are many political and historical examples of abuse
of personal data. Public policy should be shaped by these present and past
experiences.

The communications technology and its promise of a million-fold
increases in man’s capacity to handle information undoubtedly will have
the most far-reaching consequences of any contemporary development.
The potential for good in this technology and the danger inherent in its
misuse exceed our ability to imagine. Computers can be looked at as
Machiavellian mechanical overlords that may ultimately enslave or destroy
the human race. The specter of computerized invasion of privacy a:cse
with the proposed centralization of federal statistical services in the United
States in the mid-sixties. In the wake of computerized billing, banking,
and recordkeeping at local and national ievels, not enough hue and cry
has been raised over the depersonalization and dehumanization of the num-
bered person.

The public’s stake in the destiny of computers is overwhelming. Com-
puters have some obvious roles to play in education, mass communications,
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politics, ecology, and ecc .0 nv, they nlay less obvious but vital roles in
the enhancement of human irte “igence, in global population control, the
evolution of democracy, and the amelioration of human misery.

Plans for making the benefits of computers available to all are long
overdue. Democratic dialogue on the public issues at stake in charting the
long-range evolution of computers for the benefit of al! of us is of prime
importance. An evaluation of the potential of computer science and tech-
nology in meeting the challenge of spiraling social problems is sorely
needed. The domain of man-computer problem solving is unarticulated
and unexplored, even though everyone piously professes that coniputers
will extend human intellect.

The misanthropic stance of computer “experts” needs to be replaced
by computer professionals who are responsive to the social responsibilities
of their calling. This may mean housekeeping and the setting up of ethical
and professional standards for managers, system analysts, programmers,
computer operators, and other computer specialists. It may mean humaniz-
ing the departments of computer and information science in our univer-
sities, making them more responsive to interdisciplinary social problems.

The triple threat of an uninformed public, a technologically rather
than humanistically oriented computer world, and spiraling social prob-
lems pose the fundamental challenge facing a practical public philosophy
for the transition toward a computer-serviced society. Mass information
utilities are expanding with the extension of interactive computer systems
to the general public at home, school, and office. We can't ignore the con-
comitant effect of human isolation, manipulation, homogeneity of the
population, and subliminal control.

An example of social experimentation with communication technol-
ogy is found in the planning of the prototype Qube, an experimer.. in
Columbus, Ohio, that has been given wide publicity. The information ser-
vices include public areas of education, voting, and municipal activities
as well as private services such as telepurchasing, vocational information,
entertainment, and news. Management alternatives range from municipally
owned public utilities to nonprofits, from quasi-public consortia to pn-
vately owned services.

There are major differences between a prototype information utility
and normal commercial development zlong the lines of greatest profit.
These differences, according to Sackman (1972), include:

1. No single organization, public or private, has the skills to develop
and manage a mass information utility on a community basis. A
broad interdisciplinary team is necessary;

2. The potential for enhancing lifelong education for all citizens for
influencing the democratic process is so great that a major public
interest is at stake, one that may completely dwarf the immediate
commercial interest;
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3. Information is a new and unprecedented type of public utility
which needs much examination and study for acceptable types of
regulation in the public interest;

4. There are many major issues, strategic and tactical, public and pri-
vate that are likely to arise as the new system evolves, which require
special sanctions for the community and a highly flexible manage-
ment structure for appropriate tusts and evaluation;

5. The possibilities of on-line access to public opinion is a major
socioeconomic force in its own right, requiring extensive open test-
ing in practice.

Television and radio must be reckoned with as a separate entity within
information service utilities. Ellul (1904) has said, "‘In a world where the
human being is unable to make true friendships and to have profound
experiences, television and radio furnish him with an appearance of real-
ity, acquaintances, and human proximity.” There are no other comparable
instruments of human isolation. In a world where the individual really
knows very little about his neighbor, the separation between him and his
fellows is further widened. There is little face-to-face dialogue.

Television, because of its capacity for auditory and visual penetra-
tion, is the most destructive technical instrument of personality and human
relations, due to the isolation that grows through its use, despite claims
that it brings the world closer together. It is a large world out there, but
itis received on a square by one ur only a few viewers watching together.
The lack of face-to-face confrontation eliminates the opportunity for dia-
logue and interaction. Of course, there is, in the development of the
medium, two-way communication, but it’s still through the medium and
not face-to-face communication.

Consider the video junkie of a not too distant day, snugly ensconced
in his all-electric cocoon, lighting up his three-dimensional screen with
selections from one hundred channels or the latest purchase from the
neighborhood video-disc supermarket. Will this mean the demise of all
diversions that require going out? Will anyone tune out long enough to
converse with the rest of the family? What about the future of reading
or quiet reflecting? Many socioiogists believe that this electrical isolation
has begun. But this writer believes that this trend can be slowed down
or eventually eliminated.

A Possible Next Step

What we have been talking about is the possible collision of techno-
logical development with human values. This forces us to make ethical
choices, either consciously or subconsciously. The challenge lies in trans-
lating values and objectives into action. Values must be linked with direct
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social actions. They must be integrated into the total planning process,
where they are the directional goals and objectives of social development.
A leading implication is that philoscphers and planners need to know more
of each other’s trade in order to perform their tasks more effectively. Each
of us not only needs to articulate a philosophy based on specific univer-
sal values, but also needs to have the skills required for translating values
into plans. It is incumbent upon all of us to develop a position and take
a stand on our ultimate vision of what technology can and ought to do
for society.

The humanities, it seems to me, offer the answer. They must be
brought into the dialogue to give perspective and strike a balance between
technology and the human condition. How have other civilizations, other
cultures handled new ideas, new methods of production, communication,
transportation? What have been the results for other civilizations—
cthically, morally, socially, and politically —of new technologies? What
are the implications for these issues on the proliferation and development
of new technology at the present time and in the future?

With future exploration of the humanities, solutions can be suggested,
tried, refined, and retried. Educational effort is not cnough. It must result
ina positive force for change. Misinformation and lack of information have
resulted in the current imbalance between technology and the human
needs of the public. We have now arrived at the point where we must
make a transformation. Decisions must be made in new ways. People must
generate the appropriate changes and legislation to really get the job done.

As Harman (1979) has said, “things are too important and too inter-
related to leave to the experts. Their perception is too limited by their
expertise. It needs the public™ (and [ would add, the scholars of the human-
ities) *“to put things back in balance. * This must be done in a nontechni-
cal way so that the public can understand the issues and their serivusness;
raising the public’s consciousness is vital. Decision-making is in the hands
of the legislatures whose decisions are more and more frequently the result
of pressures from special interest groups and individuals. It is time that
the special interest groups whose common denominator is the quality of
life became a unified force.

Theobald (1981) has said, “We are discovering that all issues are inter-
connected and that tackling one problem at a time can be profoundly coun-
terproductive.” Individual issues are important but it 1s necessary that all
of us become aware of their interconnection. Those who are interested
in a more positive future must work together to focus the issues m order
to bring about the effective use of modern technology.

For the first time in history, we perceive that cverything interacts with
everything else; that humankind is confronted with a growing number
of global problems, that a unified global society is looming up, and that,
for good or evil, it will have a common destiny. In short, a large complex
world system is progressively or regressively shaping up or down.
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